Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-190404 
(43)Date of publication of application : 05.07.2002 



(51)IntCL 



H01F 1/08 
B22F 3/00 
B22F 9/04 
C22C 38/00 
H01F 1/053 
H01F 41/02 



(21 Application number : 2001-300511 
(22)Date of filing : 28.09.2001 



(71 Applicant : SUMITOMO SPECIAL METALS CO LTD 

(72)Inventor : KANEKO YUJI 
SEKINO TAKAO 
TANIGUCHI KATSUYA 



(30)Priority 
Priority number : 



2000305121 Priority date : 04.10.2000 
2000312540 12.10.2000 



Priority country : JP 



JP 
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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a sintered rare-earth 
magnet from which the amount of Nd or Pr constituting a 
nonmagnetic phase in a grain boundary phase, is reduced and 
moreover, which shows superior magnetic characteristics. 
SOLUTION: This sintered rare-earth magnet contains crystal grains 
expressed by compositional formula (R1x+R2y)T100-x-y-zQz 
(wherein, R1, R2, and T, respectively denote at least one kind of 
element selected from among the group of all rare-earth elements 
excluding La(lanthanum), Y(yttrium), and Sc(scandium); at least one 
kind of element selected from among a group composed of La, Y, 
and Sc; and at least one kind of element selected from among a 
group composed of all transition elements: Q denotes at least one 
kind of element selected from among a group composed of B and C: 
and x, y, and z respectively satisfies the relations 8<x<18 at%, 0.1 <y 
<3.5 at.%, and 3<z<20 at.%) and an Nd2Fe14 type crystal structure 
as a main phase. The concentration of R2 in at least part of the 
grain boundary phase is set higher than that in the main phase 
composed of the crystal grains. 
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*>, **W-Ctt, _hlBtfc*«:5l Ndi 
[0 0 4 9] WT, *«W»::J;5J[SlOlilS»*SrJ:"9 

40 

[0 0 5 0] [JWSte^] «i",-fljA^at (Rl.+ R 
2,) T„» w Q.t?^S.$tt5*±^P-&4kSrffl^-r 
3„ RlfiY (-Ts/M;i7^) % La 

^) *5 WS c (;*.;& Vv?? A) Srl^<^:-C©^±^5E 

2f4La, Y, *5<tT>-S c^b^-S^fciS^^tlfO 
Bj^ifc^x, yjoiVz tt, ^rtl^n, 8^xSl8a 50 



t%, 0. is y g3. 5 a t%, *5j;U<3 S z ^2 0 
a t%Sr®Si"5 0 

[0 0 5 1] d©J:5fe-&&«rft*!"*-3lwtt, 

[0 0 5 2] £-f\ ±ISi»^SrWi--5-§'&SrTyi'=f^# 
te!&tZ> B Z.<D<&&mm*: 13 5 CClcfl^Lfc 

5 0 0°C/fp^ i®i££P2 0 O'Cir-T-So - 0 Lt^SL 
fcft^^^Sr, &<£>7k5if*&#lttH-> 1-10 mm CD 

Jg5, 3 8 3, 9 7 8^ISt(CBI^$^TV^„ 

[o o 5 3] tUiB<DJ: 51-, roi^iS^^lf 

[0054] [iit&giis] ±ieco ■? \y~i> m^m < 
T^u^mm ic^ssu ? * * m#5*N-a. 

Mz.'fc^xn i n-rz> 0 Ei 2 ©Mtij, *-rs^§i#i§m 

15:0. 5^HHffLfc^ 7klSK«Si@SllSr2. 5B# 

», 200~400 kPa§ft^LK 
[0 0 5 5] i^V">-C, 0 ~ 3 P a g^c7)MJETT*ADI^ 
t, lft7K^i©SIII§:5. 0£ffflm'<7Vtz'&. Tjv=tl/ 

oWMI^ff-t-5. 

[0056] &mmmi\\z}3^x&ft<D&W'%.}B.g.&it 

fc^Pt l 0 0X:SlT<Ob%) "C, *»J: t) t 

isv>ia« («jttf*ffl-ew-?-^ i ot;g«) j^spl/c 

LV\ T^^^^f^c^^itt, 10-10 
ONmVm i ni*(:tntfJ:V> 0 
[0 0 5 7] IS!|S|-§-^«03BA*S 2 0~2 S'CSStd^T- 

i^®L, JDRf|-©iaflC**jaU'«/HcaN-a©«:#oii: 
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[0 0 5 8] **t&»«©^#^£»* 
*9dd"*-», fi»5W#**fc**L>5: 1^*51^ TS 

5 -T4x«, a»?M»*sawfc • * - 1 ^wjt $ 

[0 0 5 9] 7k5S«&^J:o-C, SriS^ttO. lm 
m-tmmgSO^fJC^^n, -t©¥*&*fc@fi 5 

o O/imgJLTt'iS. **»5M»s flWtLfcJMshg-^S: 

[0 0 6 0] J;5t, R V y 

[0 0 6 1] [ * 2 »#Ifi] * 1 «lSTff 

[0 0 6 2] /H»»SS«tt, IS 1 »»I8T 

[0 0 6 3] eat, J; 19 PMWl£tft93"t" 5o 
[0 0 6 4] »»«rt»-*A**b*:!a»»i»B: % rt&Ero 
y X/u* $ nfcTStfeff ;* in J: o x*&5*«rt 

[0 0 6 5] r i 9 1- lt«»» $ixfc©*e^tt± 
#^5S^*oT^d — * \z.i&frtixftmv Xft®. 

^^^r fete**. jfr£ffc«#Ttet&#3:ft*:*M* 

[0 0 6 6] *JlJSiJt®T-fi, S?* y h5;v^§frt 
^^A-raTStS^f^^^m^lc:®?* (2 0 0 0 0 p P 
m£lT, 09x.fi l 0 0 0 0 p p mgi) SrZgAi-5= i 




(7) ftffl 2002-1 90404 
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[0 0 6 7] «agie-CYSr±ft*»fettff*B + fctt*S 

a^HiJt^T' 2 0 0 0 p p mEA_h 8 0 0 0 p p mKIT 

[0 0 68] ffii©i5l^ zK*»»«^J:oT»e>jx5 

fit, «lftxaT?YS:**BA»fo*i^Ma'*>»clt**-e:50H: 

[0 0 6 9] £fc, YSr»F*9d»bfe#*S^l£*$*5fe 
ft, f&M<D¥-it3tt& (FSSSSS) Sr5/imEi.T, <fc 

[0 0 7 0] fc*5, ftftSSBBu S?*s/ h S;vU:PJi5fe£ 
[0 0 7 1] *3ttkttttTCHU -bfE?5S= 

»»JW«r09x.tf 0 . 3 w t %mu • I#U ?Pi^5?J-C*-& 

^*T;\s%^mm&Mx%t%ii.tih<n&m^z>^ki!>*x 
m^f-j^m^\ jsmmtgmt u-cia-r ^57^ 

1 1 tic, T'u^B^wiEUdtSya itm5lt^»tt*l*i±S 
[0 0 7 2] &3b\ »?t3Woa3HttJiE(0'l>©»c|»ft$ 

[0073] ftic, ±a5co^rffi-cf^MUfcat4^*Sr^ 
4a w 7* u ^. m g Sr ffi V -> x E (6] a # ^ T-jEife^i- 5 o 

[0074] aieis] ±iaot&*ja»*«-» tx, 

6 5 0 — 1 0 0 0 < C<£>$Sffll*3<£>?Sg-C- 1 0~2 4 0^F^ 
50 S (Mx.fi 1 000~1 loot) T'^SrHf-it*^ 
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iefc«r«*fT5wfca*#£Lv\ urn**, m^mm* 

^^<b£W*^iffiffcLT^< lefts. 

[0 0 7 5] ttWB»£«*LfcYtt, ttlMBfcflFftUT 10 
^a»»i:tt-frU »fls«ifcftoT«»**t6fcae), HE 
*K»*fcftSYO»«4gEttJ«»**t5 0 Ndtditg? 
LXYO^^^^§ r ^^UT^L J ^*rv>fci6, £*B 

d«:£^tft£^-f-So 

[0 0 7 6] ft3b\ YtatfMB^^ifcttS^ 
tBlc^-r5NdSr±*B4 > fc^<*9atp*:»^tt, fltr 

&<D£o\m&*<o&tmmsm&ttm-?2 o o o P P m 

U-k8 0 0 0 p p m«T^t6HF^t-^J^^nSr kfr#f- 
*Llr\ 8*i#2 0 0 0 ppm8:TlHl5t, Y<D1&R 20 
♦B^Ott«k**»l!ltfft*>*fr, *ffi + ^Y*S*<a# 
L, «^5(6;-FLTU*5^fe"e*>So i£t-* ^H** 5 
8 0 0 0 ppm^ixT#<* , ?tt^h *±£S5c8f 

ftS<o-e#£L<ftv\, ro«J:5^ 

it^-e 2 0 0 0-8 0 0 0 pp mO^^^^tlT^ 

5o 30 

[0077] ft*,\ **»»xeaic-&^+ie»#-rs 

7K^5^f#*St, «BXS*ilr«HtSlfTUftv>RriBtt 

as*>5**, *HJE^fC<ttba. 6 5 0—1 0 0 0^60 

ttft«ei85 + ^***t57k*»«tt. 
1 0 0 p p mT*fc5o 

[00 7 8] La^Sc5:SJ]tIl/ci^t, N 

^pltgtcftSo 
[0 0 7 9] (HJSM) ±3CLfc**WO«3t*ffiSrffl 
Vvf, Y, La, *5±tKC eO^&Nd t b 1>K1*± 

ft : 1 0*K/&mm) -Cf^Wbfco 
[0 0 8 0] 03B, Y, La, *5«fct*C e OjS*D*fc 

ae»*«ftB r ^:(OBB«sr*uTv^5 e &m&w&<o 

m^AtSi, Ndn.aRE 5 2. 4 F e79.7BaiT**$tL 50 




#§12 002-190404 
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5o rrT% RE' tt, Y, La, £/cttCe-Cfc£ 0 
[0 0 8 1] l2 3^tt)^J;5l-, RE' tLTCe 

&ayfflL*:»g\ *oaani*as*jni"Sfc!iev\ B r & 

fil^teTtTV^c :ftl:»U RE' tUY^/c 
ttL a &S&*nJLfc*fr&tt, C e SrayniLfcah&i: JfcttL 

asbD*as#5j3. 5a t%KTo**-eB f ottTii 

[0 0 8 2] |3(D^77^^ ^ £ 3&S*t^£n 

5o -f"ftfc>*>x JRiP**S3. 5 a t%HTOS^BY^ 
L a ^Sfftl-#ftL, ±ta^,5fc Ay^AfeftV^«> % 

Wb^iST^CftV^s, 8S*D*^3. 5 a t%S:fix. 
S»-frtt. i§WftY-^L a^Sffti«tt5^t^-c 

§=l£*x£<fc 5l-ft5 0 -^Cefl ^ADS^tiJDi-/^ 

So 

[0 0 8 3] tfetc, KTO»J*Sr*-rS«§^K^A — C 
Hio^T, *ftfcOjNMII£EPMA ^- 

[0 0 84] 

^IS^^A : Nd,, 8 Y, 4 F e 79 .rBa, 

i^MB : N d u s L a 2 .<F e 79.7 B 6 .i 

gSJNH&^C : Ndn.sCe2.4Fe79.7Ba1 

[0085] ±&&m*<Dmffi<DMi&&^n («**sl 

*5£EIS:, H4~H6fc:S*-t- 0 04 (a) N 1^5 (a) 
*5±t>*0 6 (a) ^^:*-^3ffi^;«^|l^^:*3V^-Ctt. MSV> 

V^So 04 (b) *3<fcT>*05 (b) ^>5EHl^y tf>-^ 

Jl*»fo*>a»5 J: 0 \c % Y^L a tt3ttlMBfc«W*9«K* 
<#&L, £tta»fettJMBlc<MFr * MSb-CV^S^ fc* 
mmZfttCo rtlMLT, Cell 0 6 (b) 

5 teflpfcu-c*J5, ce 

^ttlMfll^WRSttS ± 5 fta*tt«*S*tft*»o*i. 
[0 0 8 6] ft*5, *»Wt©a*0*RKJ:5t, 
(RU+R2J Ti«h m Q.Oia**»J:*5*taiBLjEft 

Jt'*x*JiVytt, 0. OUy/ (x + y) £0. 2 

[0087] mmwm 2 ) *$£W<on 2 <omm 
mm&uw-fz> 0 *30s»tt-ett, Nd^priw 

±a7t;^«^i-Y N La, Sc»j)DU Itl^^i 
Srtt»*B^»ISS*5ri:^J:t) % YftifOJSilD^ft^ 

CoftifO»»4JRS:±ti3B*ert^»Dii* % K 
attSra5itg (Nd 2 Fe 14 B*g) OFe^Coftir* 
i*afC«*$*5o ft** r:W5Nd 2 Fe 14 B 
Witt, NdO— SB^SP r^Dy^TbT«^ntV^ 
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[0 0 8 8] *HJS^Sl-*5V^TC oSrj&fcQ Lfc^-g\ 

\zmE-tZ>o ^*U-*tL, t£?l5<0<fc 5i-Y, La, £fc 
ttS c Sr«*DL4^*&«ca3VT, C o Sr#*|c«rfB-t- 
C ote&IMSf- U HMMB* T-3£B£t4 
•fk-e-»Sr*J*-rs. tfrJ|*LfcJ:5fc, SftSttNdC 

y — «ft±#jcHF#-r5 c o wc* 

[0 0 8 9] **«JBtt-ett, Y, La, S c aMftJMl 
N d C o,i HN d,C o iS4fiS$tl^t< Nd 

[0 0 9 0] Sfc, *IIWOi^, Y, La, S c 

Nd (Pr) »£<fls£«rtu: 

rfc<C<, Nd (Pr) <0ffifflfiSr^$*5r.i:t>"SI 

[0 0 9 1] *»W*©|tlW-J:*itf» YttW ^=fy h 

[0092] Ei7 &&mvti:&b. ^^mmm^ 

[0 0 9 3] B 7 14, ±*l*£dltti^fl3:**i8l-* 
-MUT-fct), Nd, Y, tSit^Co^ilSf^-^ro^Pt^ 30 

e>«feeiae*»T t*w ± 5 i-sm l, »tt5©H* 
[0094] £-r, in 7 (a) ic^-ri 5t-> e-a-^o 

SP^-Ctt, YliN d i J: >bl-iffiSf B ertl-fe!) i^Sti 

tfflgUlJfcO, *4fMSt::ttNd- r i c hHiWSnt 
Cote, ±ta*5<tt>*^#ffi(-ff^ELTV>^ 0 

[0095] ^ h y s/ v ■&& J &&fomm&&*$ 

[0 0 9 6 ] ;£35Wc«fc*Ui, HI 7 (b) K^H-<fc5l- 
SHi^iiiS^ *5 ^ X Y £3=*Bigfi*& &#*B $ 
-fr, YO«?r^T'4*t5o -twit, iS»*(*I 
KNd £ri£15:£i2r5o El 7 (c) Ic^f-J: 5 

tt*1«fc*J»t5Y»flEis±ftll*A«[rtH:*J»t6Y» 
*«t t> £ffite£**t3Yas«'J>U Wt* 

it^r-r^o r©i5*Y38j:tfNd«)*BSJt«©3IS*» 50 



[0 0 9 7] ~<OJ;5J-. YfcNd (*5.i:t>'Co) t © 

Id, Nd it) t>Y(D^^SS^i:^LT^L, 

[0 0 9 8] EAT, *¥£W\z£Z>%2<Dmi&]&Wi&£. l l 
[0 0 9 9] [ligi|SH§-&] ST, (R1.+ R2,) (T 
^Srfflfti--5 0 RlttLa (7V^>-) , Y 

a^TcIif, R2»4La, Y, fcitfSci^^SSfi^ 
Xtt£*lfc4>&< t t> lS<OS*, TlttFe, T2t4 
F e ^^<^-r0^7C3gd»b^5S¥* 1 b)S^$tU^ 

^$^7t^£< t t lS©5c3fl, MttAI, Ga, S 

n, &£.xfi nfrtbtezmfrbmnzntc'pteK tti 

S<07C^-Cfc!9, iifi/&Jt^x, y, z, p, q, *5,fcT>* 
r ^tl^'tL, 8Sx + ySl8at%, 0<yS4 
a t %, 3 S z S 2 0 a t %, 0 < q S 2 0 a t %, 0 
^ q/ (P + q) ^0. 3, *5<fcl>*0 i r S 3 a t %£: 
«S&i"5c #*3, p + q = 1 0 0 - x - y - z - r *«J5!l 

[0 10 0] roj; 9^^^Si-T-5«c(4, Mxf4-r 
ri*5Tt5„ EAT, 7. Y V y-7'*\*=r 4 >-fm&M 

[oioi] ±IEfi/««r*rr5-§-£«:T^=fi<'# 
^JBg-T^o IW^iiS: 1 3 5 OiCf^^L^: 

^0. 3mm©7U-^tt^i»Srl#5. ^(Db$<D 

5 oox./^ m#;ft2 o ottts. r5UT^L 

fc«L^^»>i-Sr, *0**»»«r^ 1 ~ 1 0 mm© 
^5, 3 8 3, 9 7 8%-Wfffl&\Z-M7F£ftX^Zo 

[o i o 2] tfim<D£ r.oJ:5<i:JS»^-A©aW 

[0103] [»i»»ii] ±iecd7p— ?mz.m< 
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5. **»flW&att, WitfB2|!:*tiWt7'o7 7'f 
ISO. 5fl»M3Sfrbfc8U 7K*8R«iaailS:2. 5B# 

tt N 2 0 0~4 00 kPaSSi s ff*LV\ 
[0104] jg£V>-C , 0 ~ 3 P a gg^MJETT-flifokSf 

[0 10 5] ?ftipi@aivtc*5V>T!tFrt<o#ffl^jsA*5tt: 
tSs«Hc»v«Hr (CTxJi, l 0 0*C&jB*.£&#) T* 

fcSi® (Mill i0 0W©i^) T% 3??&J:9t> 
(SWBJE (Mx.riiHB.W l OtSS) l^iPLfc 

©S/SA»E)ff*L^. 10 — 

10 0 Nm'/m i tigKlCftltf £V\ 

[0106] js^-g-^roiaaas 2 o~2 5tesi:st 
i^m u s^-ioiaft^^fia u^tstao £#-^> - 1 

s±#^*ic< <*9, jt2s§i#aei»!iK-r5B#m*s 
[0107] **»#«©fi»»^&»*&*3«Fa»fe 

[0 l 0 8] **«H*fcJ:o-C, ftidS-g-^ttO. lm 

0 0 MmElTfcfcS. §ftfl2L*:J!Msk&&«: 
!J ^-^OftSpggfcioT, J: 9 

[0109] 7kmmm^x'oYfm^tc^mwn<DmmK 
« s Nd*s#<giffiu-c^i9> ^i-gMt^n^-n^ 

[oiio] [12 ftfc, US i ft»i8fff 




(10) 4$IH?2 0 0 2- 1 9 0 4 0 4 
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[0111] v>ai y h S£ 1 

[0112] j^T, ± •? 

[0 113] »^rt»c*AS*t;MBBM*»H:, ^SB<£> 

[0 114] ro±5^LT«»»*ixfc»5tE«i-T-B:± 
#:rtl-^A$ix5c ^i»ffit*flsrt-Cttx 3f*St^Ui-hO 

[0115] &mm.]&m-vtes y s/ut&w^urt 

K*A^5*ei4#**teffid»»;igfesif (2 0 0 0 0 p p 
ml^T, 0!l;tfc£l 0 0 0 0 p pmg*) SSAt5. r. 
tut £9. *»»»©*B&ii«teBMIsU 

[0 116] jdllSXS-CYSr^ffi^bttlMeffclt** 

A&MMttmX' 2 0 0 0 p p mJ£i± 8 0 0 0 p p mUT 

[0 117] *7c, YSrHartd»f>*i#*B^*£»$-e:5fc 
ft, (FSSSifeS) $r5/xm^T, i 

[0 118] tzflsXtfiffl **Jt»»"Ctt, ±IE^j£ 
40 X^®S$tt7catt^*f-*fL, Py^'5*t-rtt 
»*t3WSr«x.tf 0 . 3 w t %?^*P • m& U, sist^j-c-^- 

^^xy^S:^jfflm^Jt ^ ^!eRb7c'broSfflv^5 r i: 

«x.«i : 9ti-5. roi54iS««?t»lli« 
50 4MB Wt»fls©*flC**9- 1 4 9 x !7 u • t if* ir'W^ 



« 
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[oii9] fc3b\ mmm(ommn-t^<o^(o^mm^ 

7? y ^7<^/Vftk£ffl^TfcftV\ s jgftl 

fiv\ ««HJIWlteft*.T. fc^ttttfl*»*«k fc fc 
[0 12 0] ±iBco*ffitff^ML*:»tt»*S:^ 

[0121] [*«ifi] ±fao»5K*»ff«c:*tuT. 

6 5 0—100 O^COlSHrt^atft?! 0 — 2 4 0 £fe1 

* (Mx.tfiooo-U00t) "T?«gfeSr3Elcti»a 

(«JM*6 5 0 — 100 O^cofSBrt^feSfc^) > *ft 
JMB*ONd k* **tt*ttrt^*<lME 

t5Yt *fclMBK*3^T* < fffit^N d k COK^tiS 

f-tMit*< r k left So 

[0 12 2] *3Wfc»HTtt, 2 0 

00 — 8000pp m<Dj&Sgffc 2rf#£ - fc So * 

fc> 650—1000 tw$6H-c*T 5 ifc*QST*<a WzkSi 

$T*5-1 0 0 p p m<D(SHrt^WlX.b^So 
[0 12 3] 3tt#«|!ilt»b*:YH:. S^tSWSLT 
v^5»*fc*S-frU Wk*k4ot?B*Sft5fc6, ffi 
«KttAkft5YO»*4gEB:«l»$*bao N d icjfcft 

*a»b««t^oYoit*3S5iitf-r5— *-c, ffifi^N 

fcft£/c#\ Coliiffil^l 
U £ttOF e k— 

[0 12 4] ft&\ YSrttlMB^*^»ctt1fta* % 

N d o ft fcr«r±tt+»c* < R «9 i&tffc 
»tett, ita(OJ:5l!:ft*4i©*«#Siit*t2 0 
0 0 p p m£JLL8 0 0 0 p p m£JlT^ttBrtfclMfW*iX 
£ r. k 3»*FS LV\, flfeJKS«s 2 0 0 Qpp mSrTInJS 

{-> i$i^8 0 0 0 ppm?rim<^t)t^ 
fc. *±a7c*3^»^«<0*j*^W»$ixTU*5*: 
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L<ftV\ 

[0125] ft3o, L a -^S c £SsJ[J L^cit^"? fc . - 

tb^OTc^SrS^^afiS-rsrk^i!?, Coftktf) 

ft*±ss5c#*tt»ffi-eiB»$n5 r. k Sr»«-rs r k 

[0 12 6] *±S5ciRU tt 

10 ft, ftttWKtt, Pr x Nd N Sm, Gd, Tb, D 
y> Ho, Er. Tm N L u <£>'>ft < k fc— S^l^TC^ 
SrJBv^rfcas-carSo *#fcBMfc«r»Sfc:tt. 
7C$R105^)05 0 a t%EJLk£SF r*fefJNdW 

[0 12 7] ^±m5tm (R1+R2) <D&Wr#S a t 
%SrTHISk> a-F eSO*fHl^ J:oTfiHKA*s<ST 
t5»W*5. ^±^7cm (R1+R2) tf> 

^18at%^g^^ |«tt§IE* B S 0Nd2 
F e 1 4 BMft^^t-Ry y^O*2ffi*S#<«faj 

m (R1 + R2) <7>&fHi, ^f£(£>8- 1 8 a t %<£>«6 

[0 12 8] T2^im CoEWM-fc* Ni, V, 
Cr N Mn, Cu s Zr N Nb, M o ft fc*OS3££JR;7G 

*#«wi!iji!v^nso wwfe*5c* (ti + t2) <d 

Tl, tftb%FeOW5ll^tt5 0at%a 
JiX'fcS^k^fl 1 ^ LV\ F eOfiJ^dSS 0 a t%SrT 
[ElSk> Nd 2 F e 1 4 Bl^OtSfpB^Ot^) 
^«'>t-5^5)Tfc5 0 *«53Tft R2*ttJHSl!l* 

S 0 R2^^x-M^U<ftvML^Sr#<^-TS 
rk^ft<ftSfcfe, R2(OjJ8!ni*Sr«*J;5fc*<i- 
Srk^nllg^ftSo T2^»iS:2 0 

a t%*"Cif*S^:Sr kdSpIfiB-C*>So 
[0 12 9] Qtt. B^i^/^^ttC^fe^ IE*S 
N d 2 F e 1 4 BSIS*«J6Sr«c*W»c:«rUJi-a*:»l!: 
^Tfo^o Q(Ottt^3 a t%*I-CfiR2Tl 7 

^L<»ftt?ttSo *fc, QOSM^2 0 a t%5rjg 
40 x.Sk> Wt«>/h$4*2*Bds*faLTU*5o 

T. Q^fi(i3- 2 0 a t %0|SH"T?*>S ^. fc * s *f 

[0 13 0] »*0«ftWft»*tta:J:5!*»*fc»»- 
tt. teO?8SJiD5E*MS:^LTfcJ:V\ jRjDTcSlMk L 
TB, Al, Ga, Sn. *5 ±t> I n d»b4 Sl^^fcaS 

^$tt^>ft< kfc ia*OTc**s»arfc«ffl*H5o 

LV\ fi$iDSas3a t%Srjfix.-5t, »«tt*B-Ctt<t< 
50 »2ffi3P«faLT«^<ST't"S^b'C*5o » 
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[0 13 1] (USSW JSJTFi-fci^-c. *%PJt-<t5m 

[0 13 2]*»im *i\ (R1.+ R2J 

R l^Nd*5<ttKDy, R2^Y K y V V > T 

l^Fe, T2^Co, Q^B . M^Cufc 1 

fco #5n*OjfijS;}*:S£tt, Nd^5-10a t %, Dy 
j&S 4 a t %, 0 ~ 5 a t %. Cori*0~6at %, 

B^6a t%, Cu^O. 2 a t % x A 1 0 . 4 a t 

[0 13 3] JifS^SrA r #H^^X^1 4 0 0°CiC 
[0 134] ro-^AKPrt-lc^SreRKS^:^, 

«feU (FSSSgg) ^3. 5Mm^S* 

Srf^SiUfc 0 s?** h ^/vo«&»#B«ttB8*Sr 10 0 

[0135] 5^U-cfSKL«:»*Sr 1 o omp 

a AO Tfyi/^U 5 5mmX 2 5mmX 

[0 13 6] #ClC, r(Z)r^M^5:Ar#iMtTi 

[0 13 7] r 5 L"r#biX*:«a*«^^-OV^ 

[0138] Co jR*0** 5 3 a t %<£>4lr£ 6 

a t%0»^C*5Jt5*^y— as (^r^y— ^) 

^0at%, lat%. 3at%, jo±t>'5at%(Dl 

[0139] ^f, B 8 ± 5 YgfebDfiSr 

y — fflJE±##>* # Y jJWiD »c J: o T»*"T 5 w i tfflfeB 

[0140] — * N ei9^e>tt, 4r*fo36»a 0 

[0 14 1] YSr8SADLfcv>4&-g\ ColiP 
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< N Co8Sani*SrHI*:S*5ri:*-e#5 0 »v^;L5 
t. YgsiPicJ:^ fiHK*0*«<6T&**fc#fe* c 

[0142] ia9(-J:5t, YSrdKiS^L*^»£\ 
Co»t^2a t%Sr@^5ts fiWAOiST* 5 * 
|<^ot<^o r*ttt, Y&^<a^PL&i^#£\ c 

[0 14 3] C omu&&'J?%:^m&, Y?rfeiDUv^ 

i^tYtti^ i a t%<om^t(Dm\^mtt<o±^ 

&**tt***tb*V\ L£*U CoSM»3at 
%lga±^^t, Y&j^0L^»^O««2jH:C 

IT, Y?rttLfcg^Oft^H Co^Plic^t 

(OM^ tT, fi»ftl:M^5NdCo, (3S«tt 

Si:) > ttJMS*OYiMb»*ii *PU ««^*<STi" 

B\ 0<y^4at%, 3E^iff^UV^Htt0. 5<y 
^3 a t%xrfc3 0 fc*5, ««*O<STSr-C#*K0» 

ft 5 v> 5 Ymbm(D±m%w.^i&< mtRrt 
[0 14 4] Y(Ojgsan*^ftig^$n-cv>ai:#, co 

^ADfi5r2 0 a t %*-C5l# J:rt f ar.fc*S"5I«B^Jia o 
30 *«93<04§£\ Cottt^LV^ilj:, 0 < q ^ 
20at%t'*!), J;!9#*LV^t£HW:0< 1 5 a 

t %X?fc5o 

[0 14 5] #:fC, N d ioD y 4Y2F e 7 iC orB 6 60|a 
7^ if) «r«v^«*Lfc:. 

[0 14 6] Eil 0\X^^^y Y&&<DU]&feWH'&& 

40 [ 0 1 4 7 ] El 1 0 (a) jaiVB 11 ( a ) 

[0 14 8] (HI O^JZT^EII 1«C^V>X, (b) — 
(f) tt. Nd, Dy N Co, Fe. ^<tt^ 

YO-7y^y^?S^Ui/^e 

[0149] H10 (a) *5<tT>* (b) £rJfc«LTfc>a> 
#<#ftLTV>a o B10 (a) *5j:t>* (d) £ 

50 <#^ELTV^5o -tt^JtU, Yfi, 010 (a) 
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T>* (f) $rtts«LTfc>a»3*5l-* £tS^K#<#&L 

[0 15 0] «||i»50SW-Ctt, Ytt, Hll (f ) 

IBSix) % Cott, Hi l (a) *3it>* (d) SrtfctfcL 
T*?*»5 i 5 t-±*B til*) ii^ftXVSo 
[0 15 1] r©J;5«-s MiaotYiitWM 

o*s»<#*E-*-**&tt, jKlt«lc9ftttttONdCoi 

9ttlHirtOCo*it#*#<ttTt6**, IfcJMS-C 
itjMHtONd c o#»st^^»**iif , •fsm^iS 

[0 15 2] &3o, (R1.+ R2,) (T1.+ T2J 
.oo^, Q.M,OMAC*5 3 aafifcJ* ^ x *5 J; t>* y 
tt, 0. OlSy/ (x + y) SO. 23C«W* 
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[0 15 3] fc*J N R-F e -B^^tC*iV^Tf4s * 

*t urwiftiwtis^t-rstv^PJiiiasfcs- r-f 

i"fc:b*>, R-F e -B%:m^'P<D%LftKfc&.l. 

[0154] *3SDi*fcH:, *I^l^i5ftiJiiiK« 

m^itve&<oiaj& (a t%> Rt, etfoxi ** 

[0155] 
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[0 15 6] ±IBW|SH~4 0»5fc»LX. 2ISJE, 
1 2 5^, *12*S*8 5 %<DjDi£f*g*lRgrF-t? 2 4B#P^ 

[0 15 7] T^hrog^ K^-l*3«tT>*2©ra-T?tt> 

Kft 1 © 1 / 5 g& k fcofc„ 

[0 15 8] _hgEI*!pHc 8^)11 L/cY«, gSttOg^ 
#3* < , *SMl2*Sr*^i-5 r k 4 < MS* t L-T^« 
tefftt-TS. rofcfe, Y*J*ft#^#^-f-5t, zkSMIs 

<^5t^X.bn5„ £*Ui, Y^j!niH:J;5#5*^* 
[0 15 9] 

[*w©atr*] Yttk'%%Lftmz!stm 40 

[0 16 0] *fc N *^B^^teW««(-J:ntf, Yfcif 
*JVT»«t*Mti«g±lc*#-*-55c* (Co^N i fti:*) 

^r***±SKE* *• tallica 5 &tr r. t 5c so 



*<Dfcft, iix6><D5c*oa*«j3pJfflSrH«J<c#fo, SHIR 
[Elfficofap/j:lftPJ] 

[Ell] ±«ttt*«Sr«=*;«>»!:^-B|-c*>5, (a) 
tt, ^^<0©|igfJj:*JftSj(a«S*jgSr^b, (b) 

*i»iaa«c*j»t5iiBi»«js«r*u (c) \zmmm&(o 

[12] 3^e|-c»3g|!:fflVNfeiT4»5**»5Ma3a»!:* 
ft ZUgyv -7 T 4 A>9>— mtwrt if 7 V -c* 5 C 

[S3] N d n.sR E ' uFe^Bu (RE' 
Y, La, £fc(4Ce) Cffi^STS £ *t-5i&*g8£5J- 
*JVT, Y, La, *JJ;T>*C e<O8SA0fii:^g«m?B« 

B r k (Dmrn^-r^yyv^^o 

[04] (a) (4^^A (Nd„.,YuF e, 9 . 7 
B 61 ) ©|aj««^3(f, (b) (4, iHi»BAOYvy 
f y^'?X, (c) tt«6te»^A«>iailfcSr**«jlcs%-t- 

[El 5] (a) tt^^lSB (Nd„,La tl Fe 
»tBi,) ©«^«¥Jt> (b) jMNWEBOL 
a-^s/f^j/^S, (c) tt^^BCOm^^^ 

[H16] (a) tim&m^C (Nd„.,Ce t) Fe 
™,Bm) <DMS£^*, (b) igiscoc 
e^y^V^A, (c) ai»C©ftilrtS» 

[0 7] ^im^ta^m^tc^-rm-c-fci?, (a) 
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XT (c) tt«Jfeiae»-*«t5ft««3BS:*b, (d) tt 

[B8] *a.y— * (*a.y— «ao > YmuMs »x 

CoS10fT-fe6o * 
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* [01 o] mtt&nm&i*&X#XTfxm^yXi'4r 
W«r*U (a) tt, ffiric&^JJ, (b) - (f) 
tt, tnfft, Nd, D y> Co, Fe, j3j:I>*YO^ 

[Ell 1] ^a^ffl^^Kfc<tT>*5c^y 
*X*r*U (a) tt, (b) - (f) 

tt. tft^ft, Nd, Dy N Co, Fe N »it?YO^ 
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